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1. ASTBUIC 11 Proiect 

Reference is made to the review of  the ASTBAC I1 p r o j e c t  p r e s e n t e d  / 

i n  our s t a t u s  report of November 20, 1964 (ACL Hem0 No. 9 6 ) .  

scheduled for f u l l  completion in September, 1965, began t o  compute i n  late 

October, 1964, and her solved modest nonl inear  88 w e l l  a8 l i n e a r  t e a t  

problems (Van der  P o l a s  d i f f e r e n t i a l  equation, circle t e a t ) .  Circle- 

t e s t  da ta  yielded measured pbaae-shift  errors of 0.08 p e r  cen t  for an 

ASTRAC I1 i n t e g r a t o r  and 0.16 p e r  cent  for a phase i n v e r t e r  w i t h  16 Kc 

s inusoida l  input ;  t h i s  in J u s t  the  f i g u r e  predicted by theory f o r  20 Bk 

ampl i f i e r s  w i t h  6 db/ octave r o l l o f f .  The at ta inment  of such computing 

speeds with a standard shielded analog-computer patchbay bears  ou t  the 

soundness of the low-impedance design used la ASTRAC IX. 

ASTRAC FXB 

The main technica l  problem to  be overcome i e  t o  minimize d ig i t a l -  

ccnnputer no ise  i n  analog computing elements and ground system. 

t h i s  problem, which is  comwn t o  a l l  hybrid ana log-d ig i ta l  computer 

systems,  we are tak ing  the following measures: 

To tackle 

1. 

2. 

3. 

I n s t a l l  analog and d i g i t a l  computing elements i n  separa te  

shielded boys. 

Feed analog and d ig i t a l  pwer suppl ies  from sepa ra t e  power- 

fine phases, with a l l  power l i n e s  in shielded conduits,  and 

RP f i l t e r s  in each power l ine .  

Digital-signal lines to  and from tb analog-computer bay 

w i l l  be t w i s t e d ,  shielded low-capacitance l i n e s ,  wi th  the 

ground r e t u r n  ehielded. This w i l l  atso  minimize p ickup  of 



of line-frequency harmonies. 

Digital as well a8 analog computer pakchbay he8 been wired; the laut 20 

of 40 amplifier8 and 18 mode-control rwitche8 will be delivered before May 1. 

A new convenient power-supply-monitor panel ua, ds8igned and will permit contin- 

uous monitoring of the critical f lOV and -15V balance as wall as pushbutton 

eonnectioni oF analog powor-suppiy voitages to the main dtgital-voltmeter bus. 

We are attempting to COmplete enough of the machine to permit 8ituple demonstra- 

ti0118 at the May 21 Simulation Council meeting in Tucclon. 

+ 

R. Whigham completed development of the ASTRAC I1 analog comparator. 

Tested in the computero the prototype switched within 100 nsec of zero- 

crossing for all input-signal slopes between 0 and 5 x 10 
+ hysteresis between tlOmV and -&V improves noise fmnunity. 

to input) is lees than LSpV/deg C without chopper stabilization, which is 

optional. 

6 volts/oec. Static 

Drift (referred 

3. OTHER ACTIVXTZBS 

P. OQGrudy is experimenting with an iterative-parameter-optimizatton 

scheme which measures gradient components through crosacorrelation between 

criterion function and parameter perturbation in the form of ehift-register 

noise. 

statistical measurements and on proposed Monte-Carlo computation combining 

ASTRAC SI and a small digital computer. 

G.A. Korn completed reports on the effects of quantization on 

4 PUBLICATIONS 

T b  following report were completed during tk subject grant period: 

1. Whigham, R. H. : A Iiybrid-code Multiplier, Memo No. 104, October,1964. 



I '  

f 2. -- : A Fast  -LOV Quarter-sqcnre Hul t fp l i e r  (M.S. Thesis), 

ACL Memo No. 88, February, 1965; submitted to  Simulation. 

3. : ASTRAC I1 Plug-in Diode Function Generator, ACL Herno No.101 

February, 1965. 

A PQ-+ p - n o r m * n -  Fn- lvhrid cqct_a_+i_mp AcL Memo 95 -- . L. --"- ./-...r-*....."- e"- -,---- 1. -.. 
Xarch, 1965; submitted t o  IUtETEC. 

5 .  Eckes, H. R. : A Past Electronic  Mode-control Switch f o r  Integrators aR.3 

Track-hold C i rcu i t s ,  ACL Memo No. 107# #arch, 196!j5, submitted to IEEETGC. 

6. Korn, G. A. : S t a t i s t i c a k  Measurements with Quantized Data, ACL l4sama Me.ZO2; 

published in Simulation, April, 1965. 

7. : Hybrid-computer Monte-Carlo Technfques, ACL B m o  No. IGgp 

March, 1965; i nv i t ed  symposium paper f o r  IFIP Congress, New York, Hay, 196S0 

The following ACL publications, although not supported by the W I A F O S R  

grant ,  were completed during the r epor t  perfod: 

8 -  Sager, W. J. : A One-amplifier Triangle-averaging ~ l t i p l f e r ,  ACL Hems r ? u . l S $  

February, 1945. 

9. Urn, G.A. : Report on the QthAICA Conference, Brighton, England, lcr54, 

and Pre-conference visits, Simulation, November, 1964. 

?13. : The E l e c t r i c a l  Engineering Departwnt AnalogjHybrid 

Computer Laboratory, ACL Memo No. 113, March, 1965; eo be published i n  

Simulatioa, 1965. 


